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Hauptvortrag MS 3.1 Fr 14:00 HU 3088

Laser fragmentation and mass spectrometry of binary clusters
— •Peter Lievens, Sven Neukermans, Ewald Janssens, Xin
Wang, Nele Veldeman, and Roger E. Silverans — Laborato-
rium voor Vaste-Stoffysica en Magnetisme, K.U.Leuven, B-3001 Leuven,
Belgium

We report on recent studies of metal atom doped clusters of noble
metals (Ag and Au) and group IVa elements (Si, Ge, Sn, Pb). Beams of
binary clusters are produced with a dual-target dual-laser vaporization
source. Size and composition dependent stability fluctuations are investi-
gated with photofragmentation and mass spectrometry. Evidence is pre-
sented for the existence of combined highly symmetric closures of shells
of atoms and shells of electrons for specific binary cluster species. Phe-
nomenological interpretations of new electronic shell closures are given
and compared with density functional theory calculations of their geo-
metrical and electronic structure.

This work was supported by the Fund for Scientific Research - Flanders
(FWO), the Flemish Concerted Action (GOA) program, and the Belgian
Interuniveristy Poles of Attraction (IAP) program.

MS 3.2 Fr 14:30 HU 3088

Gold cluster carbonyls: Saturated adsorption of CO on gold
clusters, vibrational spectroscopy and implications for the clus-
ter structures — •André Fielicke1, Gert von Helden1, Gerard
Meijer1, David P. Pedersen2, Benoit Simard2, and David M.
Rayner2 — 1Fritz-Haber-Institut der MPG, Faradayweg 4-6, D-14195
Berlin — 2Steacie Institute for Molecular Sciences, NRC, 100 Sussex
Drive, Ottawa, Ontario K1A 0R6, Canada

We report on the interaction of carbon monoxide, CO, with cationic
and anionic gold clusters in the gas phase. Successive adsorption of CO
molecules on the gold clusters proceeds until a cluster size specific satura-
tion coverage is reached. Structural information for the bare gold clusters
is obtained by comparing the saturation composition with the number of
available equivalent sites presented by candidate structures. By inference
we also establish the structure of the saturated Aun(CO)m complexes.
In certain cases we find evidence suggesting that successive adsorption
of CO can distort the metal cluster framework. We measure the vibra-
tional spectra of the Aun(CO)m complexes in both the CO stretching
region and in the region of the Au-C stretch and the Au-C-O bend using
infrared multiple photon dissociation spectroscopy. The vibrational spec-
tra further aid in the Aun structure determination, provide information
on the structure of the CO complexes and allow comparison with CO
adsorbates on deposited clusters or surfaces.

MS 3.3 Fr 14:45 HU 3088

Adsorption und Reaktion von (nicht)aromatischen Kohlenwas-
serstoffmolekülen auf Übergangsmetallcluster-Oberflächen —
•Gereon Niedner-Schatteburg, Anita Lagutschenkov, Brit-
ta Pfeffer, Steffi Wies, Jens Brück, Matthias Vetter und
Tobias Pankewitz — Fachbereich Chemie, TU Kaiserslautern, 67661
Kaiserslautern

Isolierte Übergangsmetallcluster-Ionen werden in der Ionenfalle eines
FT-ICR-Massenspektrometers gespeichert und anschließend wahlweise
aromatischen oder nicht-aromatischen Kohlenwasserstoffmolekülen aus-

gesetzt. Aus der Kinetik der Adsorption und Reaktivität an den Clus-
teroberflächen ergeben sich clustergrös̈senabhängige Geschwindigkeits-
konstanten, die erste Auskünfte über die elektronischen und geometri-
schen Strukturen der Cluster geben können, wo ein Zugang über andere
Methoden nicht möglich ist.

MS 3.4 Fr 15:00 HU 3088

Zerfall und Reaktivität metalloider Cluster — •Ralf Burgert,
Katharina Koch und Hansgeorg Schnöckel — Institut für An-
organische Chemie, Universität Karlsruhe (TH), Engesserstr. 15, Geb.
30.45, 76128 Karlsruhe

Unsere Arbeitsgruppe beschäftigt sich seit vielen Jahren mit der Dar-
stellung metalloider Clusterverbindungen der dritten Hauptgruppe, ins-
besondere mit Aluminium- und Galliumclustern. Beispiele dafür sind
Al7R

−
6 ,Ga19R

−
6 , (R=Ligand, z.B. [C(SiMe3)3]). Die von uns eingeführte

Definition ”metalloid”besagt, dass die Anzahl der direkten Metallatom-
Metallatom-Bindungen in solchen Clustern größer ist als die Anzahl der
Metallatom-Ligand-Bindungen. Alle metalloiden Cluster bestehen aus
Metallatomen im Zentrum, das von einer schützenden Hülle organischer
Liganden umgeben ist. Dadurch wird die Reaktivität der Clustermo-
leküle soweit herabgesetzt, dass diese in ausreichender Menge syntheti-
siert, als Kristalle erhalten und strukturell aufgeklärt werden können.
Aufgrund ihrer Löslichkeit in THF lassen sich einige Vertreter durch
ESI (Elektrospray-Ionisierung) unzersetzt in die Gasphase überführen.
Daneben gibt es Beispiele für die erfolgreiche Anwendung von LDI
(Laserdesorptions-Ionisierung). Im Rahmen des Vortrags sollen FT-ICR-
massenspektrometrische Untersuchungen zum Abbau und zur Reakti-
vität solcher Cluster anhand aktueller Beispiele vorgestellt werden.

Gruppenbericht MS 3.5 Fr 15:15 HU 3088

Real-time characterization of individual bioaerosol particles
with bioaerosol mass spectrometry — •Matthias Frank1, James
M. Birch1, Abneesh Srivastava1, Paul T. Steele1, Keith R.
Coffee1, David P. Fergenson1, Herbert J. Tobias1, Maurice E.
Pitesky2, Vincent J. Riot1, Sue I. Martin1, Eric E. Gard1,
Carlito Lebrilla2, Gregg A. Czerwieniec2, Scott C. Russell2,
and Erica L. McJimpsey2 — 1Lawrence Livermore National Labora-
tory, Livermore CA 94551, USA — 2University of California Davis, Davis
CA 95616, USA

We are developing a single-particle bioaerosol mass spectrometry sys-
tem that can rapidly analyze individual biological particles (e.g. spores
or vegetative bacteria) that are sampled directly from air into a mass
spectrometer. Mass spectra from both positive and negative ions cre-
ated by matrix-free or matrix-assisted laser desorption and ionization are
recorded simultaneously and can be analyzed and classified in real-time.
Our present system is capable of discriminating, particle by particle, be-
tween bacterial spores and other biological and non-biological background
materials using the mass fingerprints obtained from those particles. We
will describe recent results including the comprehensive identification of
critical marker peaks from spores by isotope labeling, the reduction of
the shot-to-shot mass spectral variability by laser profile conditioning,
and the demonstration of sub-attomole detection limits for peptide stan-
dards. We will also discuss the prospects for potential future applications
in the detection of respiratory diseases.

MS 4 Massenspektrometrische Verfahren

Zeit: Freitag 16:30–17:45 Raum: HU 3088

Hauptvortrag MS 4.1 Fr 16:30 HU 3088

Investigation of actinide-oligomers and colloids by electrospray-
mass-spectrometry — •Clemens Walther1, Markus Fuss1, Ser-
gej Koltsov2 und Thorald Bergmann3 — 1Institut für Nukleare
Entsorgung, Forschungszentrum Karlsruhe, Postfach 3640, 76021 Karls-
ruhe — 2Institute for Analytical Instrumentation, Russian Academy of
Sciences, 198103 St. Petersburg, Rizhsky st. 26 — 3BME KG, Bahnhof-
str. 14, 82418 Murnau

Tetravalent actinides and their homologues exhibit a strong tendency
towards formation of polynuclear species in solution. At the same time the
highly charged ions readily undergo hydrolysis. The formation process of

colloids is followed by investigating the different steps from the ’free’ hy-
drated ion at very acidic conditions via hydrolised species and oligomers
towards nm-sized-colloids. A recent modification of the ’BME-Albatros’
system will allow to study the element-composition of small colloids by
means of trapping and laser vaporisation prior to the TOF-MS.


